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1.  INTRODUCTION  

A. Purpose and Intent  

The purpose of this Manual is to set forth the Cityôs standards for stormwater management, and to maintain 
uniformity in the design standards used for stormwater management.  It is a fu rther purpose of this Manual 

to enable the City to provide effective and efficient review of design data, and to provide applicants with 
clear guidance in preparing Stormwater Management Plans that further the Cityôs goals for community 

development and stormwater management. 

Stormwater management is an evolving science.  The Cityôs goal in preparing this Manual is to enact 

standards reflecting the most innovative, creative , environmentally effective,  and cost-effective practices 

available.  To achieve this goal as stormwater science evolves, this Manual will be revised and updated as 
necessary to reflect accepted new standard stormwater management practices and control measures 

(commonly called Best Management Practices or ñBMPsò, but referred to in this Manual as stormwater 
control measures). 

Through the standards and practices incorporated in this Manual, the City encourages the use of 

stormwater treatment and engineering methods that allow for groundwater recharge and that manage 
stormwater as close to its source as possible.  The use of Environmentally Sensitive Development (ESD) 

methods such as conservation design, smart growth, green infrastructure, integrated site design and 
sustainable development are practices and methods that can help achieve these goals, and are reflected 

in the standards in this Manual. Specifications for stormwater control measures that use vegetation and 
soil media to filter, treat or infiltrate stormwater, often referred to as ñLow Impact Developmentò or ñLID 

BMPs,ò have been incorporated into this Manual.  These practices are encouraged to be used in Dublin 

where suited to site and development conditions, and consistent with the standards in this Manual.  

This manual rescinds the previous Manual dated January 2007. 

B. Applicability  

The provisions and standards of this Manual apply to all publicly- and privately-sponsored projects in the 

City of Dublin, regardless of the size of the project or the amount of area disturbed , unless exempted under 

the provisions of Chapter 53.070, Exemptions (See Appendix A, Section 53.070 Exemptions).  This includes 
the alteration, construction, redevelopment, installation, demolition or removal of a structure, impervious 

surface or drainage facility; clearing, scraping, grubbing, killing or otherwise removing the vegetation f rom 
a site; or adding, removing, exposing, excavating, leveling, grading, digging, burrowing, dumping, piling, 

dredging or otherwise significantly disturbing the soil, mud, sand or rock of a site.  Specific thresholds and 

standards for different types of p rojects, and standards applicable to specific areas of the City, are 
enumerated in the Manual. 

C. Organization of this Document  

Chapter 2, Hydrologic & Hydraulic Design Criteria, addresses the specific design criteria required to design 

stormwater control measures in terms of the rate, volume and water quality.  Climatological information is 
provided on the rainfall patterns and distribution to be used in preparing an application. 

Chapter 3, Special Conditions and Constraints, highlights site conditions that r equire supplemental 

protection or that potentially represent a hazard to the public health, safety or welfare are identified and 
protective measures are incorporated into the design of site improvements and storm water management 

measures.  This section also establishes standards and demonstrations for approval that are consistent 
with other regulatory requirements and procedures applicable to development within the City of Dublin.  

Chapter 4, Flow Conveyance, provides standards and criteria to ensure the safe and effective flow of storm 

water through flow paths, treatment facilities and the physical storm drainage system in a manner 
consistent with protection of the public health, safety and welfare; the safety and function of properties, 
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roads and improvements; and maintaining and improving water and environmental quality in the City of 

Dublin and its surface waters. 

Chapter 5, Stormwater Control Measures, defines the approved stormwater treatment and control measures 

and practices for use in the City of Dub lin.  Design guidance and requirements for each type of control 
measure are presented in a table with accompanying figures.  

Chapter 6, Bridge Street District Integration with Stormwater Management, defines and describes the 

manner in which recommended stormwater treatment and control measures (as defined in Chapter 5) 

may be used in specific areas of the Bridge Street District. This Chapter is intended to support the 

general purpose, scope and intent of the Bridge Street District by promoting and facilitati ng the use of 

recommended stormwater control measures that are consistent with and suitable for particular street 

families, right -of-way elements, building types, building sites, and open space types, and which 

contribute to sound stormwater management in a walkable mixed-use development setting. 

Chapter 7, Stormwater Management Plan, provides guidelines, standards and requirements for the orderly 

development, approval, and implementation of Stormwater Management Plans, including provisions for 
shared systems and ongoing maintenance.  This Chapter sets forth the requirements for preparation and 

submittal of Stormwater Management Plans, and provides a framework by which property owners and 

public agencies may propose collectively an overall plan for managing stormwater from multiple properties, 
where such a management plan will enable greater consistency with the Cityôs adopted plans and policies.  

It is a further purpose of this Chapter to provide sufficient standards and safeguards for associated plans, 
approvals and agreements to protect the public interest by ensuring long -term management and 

maintenance of stormwater management facilities.  

Chapter 8, Erosion and Sediment Control, provides standards and guidelines for the preparation of erosion 
and sediment control plans that protect public health, safety and welfare, and the quality of Dublinôs waters 

from excessive erosion and sedimentation resulting from the construction and operation of development.  
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2.  HYDROLOGIC & HYDRAUL IC DESIGN CRITERIA  
This Chapter addresses the specific design criteria required to design stormwater control measures in terms of 

the rate, volume and water quality.  Climatological information is provided on the rainfall patterns and 
distribution to be used in preparing an application under this Chapter. 

A. Applicability of Stormwater Requirements  

1) Site Development Projects 

The stormwater management design for site development projects shall comply with the post -construction 
water quality requirements of the Ohio EPAôs NPDES Construction General Permit for storm water 

discharges for sites disturbing more than one acre, and with the requirements of this Manual :  

a) For new development, use Table 2-1.  See Figure 2-1 for graphical representation of the locations 
listed in Table 2-1.  The requirements in Table 2-1 will be met on any new development  (building, 

parking, roadways, site improvements, etc.) on a vacant parcel(s).  

b) For redevelopment projects disturbing more than one acre,  use Table 2-2 to determine the 

requirements of stormwater management controls for the site . These developments are ones which 

modify, expand, add, alter, or change an existing site, including and not limited to the building, 
parking, roadways and other site improvements. 

c) For redevelopment projects disturbing less than one acre, use Table 2-3 to determine the 
requirements of stormwater management controls for the site. 

d) The drainage area tributary to the required stormwater controls should include runoff from outside 
of the site that naturally flows overland onto the site, unless the City Engineer determines otherwise 

due to unique or site specific circumstances. 

 
TABLE 2-1 STORMWATER MANAGEME NT REQUIREMENTS BY LOCATION  

Location  Quantity  Quality  

Outside Bridge Street District 
Per Dublin Stormwater 

Master Plan Rates 
0.9 inch event 

Historic District Parcels < 1 acre Not applicable Not applicable 

Historic District Parcels > 1 acre Not applicable 0.9 inch event 

River Corridor Not applicable 0.9 inch event 

Bridge Street District West Not applicable 1.00 inch event 

Bridge Street District East A Not applicable 0.9 inch event 

Bridge Street District East B 
Per Dublin Stormwater 

Master Plan Rates 
0.9 inch event 
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FIGURE 2-1 STORMWATER MANAGEME NT REQUIREMENTS PER LOCATION  



  Chapter 2: Hydrologic & Hydraulic Design Criteria 

Stormwater Management Design Manual 2-3 

 

TABLE 2-2 REDEVELOPMENT SITES DISTURBING ONE OR MORE ACRES OF LAND 

Percent Change of 

Site Modifications  

 (includes building & site 

improvements)*  

Quantity Control 
Level  

Quality Control Level  
Additional 

Requirements  

1 to 25 

Stormwater Master Plan 

rates for the mod ified 

area only 

OEPA Redevelopment 

requirements 

(ie. 20% WQv or reduction of 
impervious area) 

Apply Feasibility 

Assessment to entire 

site 

26 to 50 

Level dependent on 

location of project for 

the modified area only; 
refer to Table 2-1 

Provide control for 50% 
of Standard OEPA 

requirement 

(ie. 50% WQv)  

None 

51 to 100 

Entire site must be 
brought into compliance 

with the requirements 

of Table 2-1 

Provide control for 75% 

of Standard OEPA 
requirement 

(ie. 75% WQv) 

None 

*This is calculated based on the percent change of any and all improvements on the property  including buildings and pavement. Example: 
An existing building occupies 55% of a site. It is being torn down and a new building constructed but the parkin g and rest of site is to 
remain unchanged, this would be a 5 5% change of the site  and the 75% reduction of water quality volume (WQv) applies . 

TABLE 2-3 REDEVELOPMENT SITES DISTURBING LESS THA N ONE ACRE OF LAND 

Additional Impervious Area 

Created  

(square feet) 1 

Quantity Control Level  Quality Control Level  

Less than 2,000 SF Apply Feasibility Assessment to entire site  

Greater than 2,000 SF 
Level dependent on location of 
project for the new impervious 

area only; refer to Table 2-1 

Level dependent on location of 
project for the new impervious area 

only; refer to Table 2-1 

1 This number is the amount of impervious surface added to the site.  

2) Right-of-Way Projects 

The stormwater management design for projects within the right -of-way shall comply with the post -
construction water quality requirements of the Ohio EPAôs NPDES Construction General Permit for 

construction storm water discharges as follows: 

a) For complete street reconstruction, all of the requirements must be met for the entire right -of-way. 

b) For projects that increase the total area of impervious surfaces within a designated area, such as 

adding or widening lanes, adding bike facilities, or adding pedestrian facilities, all of the 
requirements must be met for the entire right -of-way.   

c) For projects limited to roadway resurfacing, post -construction quality controls are not required.  

d) The drainage area tributary to the required stormwater controls should include for calculation 
purposes any runoff from outside of the right -of-way that naturally flows overland into the right -

of-way.  At a minimum, the tributary area shall be defined as the full right -of-way, unless the City 
Engineer determines otherwise due to unique or site specific circumstances. 
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e) For new streets, use of the street right -of-way for stormwater management is limited to the 

management of the runoff from the street right -of-way and any tributary area as described in (d) 
above. 

3) General Provisions 

The stormwater management design for site development projects and projects within the right -of-way 

shall comply with the following general provisions: 

a) No person shall: 

i. Construct, maintain, operate, and/or utilize any illicit connection to the storm drainage sys tem. 

ii. Cause, allow or facilitate any prohibited discharge. 

iii. Act, cause, permit, or suffer any agent, employee, or independent contractor to construct, 

maintain, operate or utilize any illicit connection, or cause, allow or facilitate any prohibited 
discharge. 

b) Outdoor activity areas within the development site shall be delineated on the Stormwater 

Management Plan, and the activities that will be conducted within them shall be described in the 
Plan.   

c) Runoff from outdoor activity areas shall not be allowed to c o-mingle with runoff from the remainder 
of the site, and shall be directed to separate treatment systems, as approved by the City Engineer.  

d) The site shall be designed to direct runoff from areas other than outdoor activity areas to one or 

more of the follo wing stormwater control measures as described in Chapter 5: 

i. Water Harvesting 

ii. Filter Strips 

iii. Media Filters 

iv. Vegetated Stormwater Control Measures 

v. Permeable Pavements 

vi. Green Roofs 

vii. Basins (Note: Detention/retention ba sins shall not be allowed in the Bridge Street District 
without prior approval from the City Engineer.)  

viii. Underground Retention/Detention (Note: Underground retention/detention shall not be 
allowed in the Bridge Street District without prior approval from th e City Engineer.) 

ix. Prefabricated Devices 

x. Other approved stormwater control measures 

 

B. Climatological Information  

Rainfall depths for Central Ohio shall be used in conjunction with the appropriate hydrologic r outing method or 

peak flow method to determine des ign runoff volumes and peak flows.  Design rainfall hyetographs shall be 

developed using the 24-hour rainfall depths from Table 2-4, distributed over  a 24-hour period with a  NRCS 
Type II distribution .  The 24-hour Type II rainfall  distribution represents design rainfall intensities over a time 

of concentration range typical of a small urban watershed, coupled with wet antecedent conditions at the time 
of peak rainfall intensity.   Refer to Section 2.C. for quantity control requirements  and Chapter 4 for flow  

conveyance requirements.  
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1) Rainfall Depths 

TABLE 2-4 RAINFALL DEPTHS (39.972 N, 83.01 W)  

Depths, inches 

1-yr 2-yr 5-yr 10-yr 25-yr 50-yr 100-yr 

2.20 2.63 3.24 3.74 4.44 5.02 5.63 

Source:  Bonnin, Martin, Lin, Parzybok, Yekta, Riley, NOAA Atlas 14, Volume 2, Version 3.0, 2004. and 
NOAA Precipitation Frequency Data Server http://dipper.nws.noaa.gov/hdsc/pfds/   June 10, 2012 

2) Rainfall Distribution 

The following are two acceptable methods of generating the NRCS Type II 24-hour design storms.  More 
detail regarding these methods is located in Appendix C. 

a) Optimal Rainfall Intensity Equation Coefficients and Time-to-Peak Intensity Ratios found in 
ñMathematical Formulations of NRCS 24-Hour Design Stormsò by David C. Froehlich, Journal of 

Irrigation and Drain age Engineering, March/April 2009 (Errata 2010)  

b) Tabular distribution from Applied Hydrology by Ven Te Chow, David R. Maidment, and Larry W. 
Mays, 1988. 

C. Quantity Control Requirements  

The Cityôs Stormwater Master Plan dated February 1999 shall be used to provide design flows and detention 

requirements for major drainage systems within the City.  

For on-site drainage systems, hydrograph routing methods shall be used to design stormwater detention 

facilities and either hydrograph routing or peak flow methodologi es may be used to design stormwater 

conveyance facilities.   

1) Stormwater Control  Measures 

Stormwater control measures shall be installed on all development projects, unless the applicant 
demonstrates that the project will not increase the peak rate of runof f, volume, or frequency of the runoff 

hydrograph of the site prior to development.  

Stormwater control  measures shall be designed in the following manner:  

a) Studied areas.  Parcels located within drainage sub-basins established in the Stormwater Master 

Plan, or any subsequent update thereto, shall comply with the runoff release rate for each 
frequency storm specified in the Stormwater Master Plan.  The applicant will need to supply project 

location information to Engineering Development Group Civil Engineers, who will supply the sub-
basin information. 

i. Critical storm controls. Determine the total volume of runoff from a 1 year, 24 hour storm, 

occurring over each of the site's drainage areas before and after development. Determine the 
percent of increase in runoff volume due to development : 

Post ï Pre /Pre * 100 = Critical Storm  

ii. Select critical storm.  Determine the percent of increase in runoff volume due to development 

and using this percentage, select the critical storm from the table:  

 

http://dipper.nws.noaa.gov/hdsc/pfds/
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TABLE 2-5 CRITICAL STORM DETER MINATION  

If the Percent of Increase in Runoff 
Volume is  

The Critical 
Storm Runoff 
Rate Will Be 
Limited to:  

Equal to or 
Greater than  

 
And less than  

-- 10 1 year 

10 20 2 year 

20 50 5 year 

50 100 10 year 

100 250 25 year 

250 500 50 year 

500 -- 100 year 

 

iii. Peak rate of runoff.  The peak rate of runoff from the critical storm occurring over the 

developed site shall not exceed the allowable peak rate of runoff from a 1 year, 24 hour storm 
occurring over the same area prior to development, as defined in the Stormwater Master Plan.  

Storms of less frequent occurrence (longer return period) than the critical storm shall have the 
allowable peak rate of runoff not greater than the allowable peak rate of runof f for the same 

storm as documented in the Stormwater Master Plan.  

 

b) Unstudied areas.  Stormwater control measures designed for parcels located outside drainage sub-

basins established with the Stormwater Master Plan, or any subsequent update thereto shall comply 
to the following minimum design criteria:  

i. Development of sites other than single-family residences and other development sites of less 

than or equal to 2.0 acres shall not release stormwater runoff greater than 0.2 cubic feet per 
second per acre of development. On-site storage shall be provided to achieve these peak flow 

rates. 

ii. Development sites greater than 2.0 acres (including single-family lots) shall provide runoff 

controls as defined by the MORPC Stormwater Design Manual.    

 

c) Dam safety laws apply.  Stormwater detention and retention ponds which are considered by Ohio 

Department of Natural Resources (ODNR) to be dam structures regulated under the dam safety 
laws of the State of Ohio shall be designed to safely pass the design flood events as defined by 

ODNR.  Where fill berms are proposed, calculations supporting the stability of the fill berms are to 
be submitted by a licensed professional engineer with demonstrated experience in geotechnical 

engineering. The applicant shall design all raised bermed stormwater ponds according to current 

ODNR dam safety criteria. 

d) Multiple drainage basins.  If the site has multiple drainage basins, the drainage basin divides that 

exist prior to development shall be used to determine predevelopment rates of discharge for each 
drainage area of the site. 

e) Fences.  Fenced stormwater facilities are strongly discouraged within the City and shall only be 
permitted if approved by the City. The City will consider fencing stormwater facilities only where 

steep slopes that potentially endanger human life are unavoidable. If fencing is required, the design 

shall conform to the City's fence code (Chapter 153 of the Zoning Code) along the right -of-way 
boundary around the entire perimeter, including maintenance berms with access for m aintenance 

vehicles. Other designs may be permitted subject to the review and approval of the City Engineer.  

f)  Grading requirements.  Areas adjacent to stormwater control measures shall be graded to restrict 

the entrance of stormwater except at planned locat ions. Where stormwater control measures, 
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particularly basins, are located on the project periphery, the developer may be required to provide 

additional landscaping or screening to adequately protect abutting properties.  

g) Maintenance berms.  The minimum requirement for publically-owned maintenance berms is as 

follows: 

 

TABLE 2-6 MINIMUM REQUIREMENT  FOR MAINTENANCE BER MS 
PONDS MINIMUM MAINTENANCE ACCESSWAY REQUIRED  

With perimeter fencing 20 feet around perimeter  

Without perimeter fencing  15 feet around perimeter  

Access easement 20 feet along a designated corridor between the pond and 
a public right-of-way (lesser accessways are subject to the 
approval of the City Engineer) 

 

h) Water quality requirements.  Stormwater control measures shall also be designed to meet the 

stormwater runoff quality requirements of Section 2.D.  

i) Headwalls.  Headwalls shall be required at all storm sewer inlets or outlets to and fro m stormwater 

management facilities.  Stone and/or brick material approved by the City Engineer shall be provided 
on all visible headwalls and concrete structures. Refer to City of Dublin Standard Construction 

Drawings (Standard Drawings) for details. 

D. Storm water Runoff Quality Requirements  

1) The design water quality volume for all stormwater control measures shall be the runoff from the first 

.9-inch of rainfall of each and every storm event.   Refer to OEPA Permit No.: OHC000005 or current 
version for values. 

2) In addition, stormwater control measures shall be designed to accommodate flows exceeding their 
design capacity, either by bypassing excess flows, conveying excess flows through the facility without 

disrupting its stormwater quality control effectiveness, or storing excess flows as necessary to 

achieve the drainage, flood control, and erosion control objectives of this Chapter. 

3) The Rainwater and Land Development Manual (Ohio EPA)may be referenced for additional design 

information.  

4) Methodologies that incorporate infiltration and rainwater re -use and/or harvesting techniques are 

encouraged. 
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3.  SPECIAL CONDITIONS A ND CONSTRAINTS  
The purpose of this Chapter is to identify a number of common site conditions that require supplemental 

protection or planning.  Any  site conditions that potentially represent a hazard to the public health, safety 
or welfare or require supplemental protection must be identified by the applicant in the Stormwater 

Management Plan, and protective measures must be incorporated into the design of site improvements 
and stormwater control measures.  It is a further purpose of this Chapter to establish standards and 

demonstrations for approval that are consistent with other regulatory requirements and procedures within 
the City of Dublin.    

A. Existing Wetlands  

Recognizing that jurisdiction for all activities affecting wetlands, including mitigation, lies with the Ohio EPA 
and U.S. Army Corps of Engineers (Corps), the City supports the preservation of existing wetlands and 

values the stormwater benefits these provide. Wetlands have been determined to provide flood and storm 
control by the hydrologic absorption and storage capacity; pollution treatment by nutrient uptake from 

wetland plants and the filtering of silt and organic matter by settlement; protection of subsurface water 

resources by recharging ground water supplies; and wildlife habitat in nesting areas, feeding grounds, and 
cover for many species including migratory waterfowl, rare, threatened, or endangered wildlife species.  

Jurisdictional and isolated wetlands on development sites shall be delineated by a qualified professional as 
required by the Corps and the Ohio OEPA. Wetland boundaries shall be mapped in an acceptable electronic 

format and submitted to the City. Copies of all permit ap plications and any associated wetland mitigation 
plans shall also be submitted with the Stormwater Management Plan. The City may not approve stormwater 

management reports or plans prior to receipt of copies of approved Federal (404) and State (401) permits  

if any such permits are required. 

Where wetlands protected under federal or state law are located partially within the Stream Corridor 

Protection Zone, the Stream Corridor Protection Zone shall be extended to include the full extent of the 
wetland area plus any setback from the wetland required by a Section 404 permit.  

For impacted wetlands that fall outside the Stream Corridor Protection Zone, the City encourages the 

mitigation of proposed impacts to occur within the limits of the development site but not  outside the 
boundaries of the same HUC-14 subwatershed. To encourage onsite or intra-watershed wetland mitigation, 

the City will consider the location of mitigation projects within the Stream Corridor Protection Zones of 
properties that are located adjacent to a tributary stream provided that:  

1) Impacts to isolated wetlands and associated mitigation plans are approved/permitted by the 

Corps and/or OEPA, and 

2) Wetlands constructed for Section 404/401 mitigation purposes are not used to serve as a 

stormwater control measures to treat stormwater runoff.  

The stormwater system design for the project shall provide that the predevelopment quantity and quality 

of stormwater flows directed to any protected wetlands is maintained. Constructed wetlands (including bio -
retention basins) shall not be considered subject to these requirements. Existing wetlands shall not be used 

for stormwater management or stormwater runoff quality treatment of the development site.  

B. Floodplain Enc roachment  

Floodplain encroachment calculations shall be presented in the following format:  

1) 100-year HGL:  The applicant shall demonstrate that development in a FEMA Special Flood 
Hazard Area (SFHA) flood plain does not increase the 100-year flood elevations.  Show 

calculations or computer model output that demonstrates the pre -development and post-
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development flood elevations.  The applicant should include an SFHA permit and the appropriate 

fee with the Stormwater Management Plan. 

2) Compensating storage:  The applicant shall demonstrate that any volume of  fill placed in the 

100-year floodplain is compensated with an equal volume of material removed above the 
ordinary high water table and below the 100 -year flood elevation.  The applicant shall show the 

volume calculation for the fill and the compensating s torage. 

3) Note: Please refer to Chapter 151, City of Dublin Codified Ordinances for further information 
regarding floodplains and floodways. 

C. Stream Corridor Protection Zones  

The Stream Corridor Protection Zone (SCPZ) is that which is described in § 53.200 Establishment of a 

Stream Corridor Protection Zone.  The SCPZ is the area of setback along a stream established to protect 
the riparian area and stream from the impacts of development, and streamside residents from the impacts 

of flooding and land loss thro ugh erosion. Streams or channels to which these provisions apply are those 

having a well-defined bed and bank, either natural or artificial, which confines and conducts continuous or 
periodic flowing water in such a way that terrestrial vegetation cannot e stablish roots within the streambed , 

including intermittent, ephemeral, and perennial streams; and streams identified by USGS or NRCS maps. 
Prohibited uses of the SCPZ include construction, disturbance of natural vegetation, and generally any 

earth-disturbing activity.  However, an SCPZ may be used for stormwater management upon approval from 

the City Engineer and/or all other applicable review authorities. Refer to § 53.200 for more detail regarding 
the defined width of a SCPZ, permitted uses, and prohibited uses. 

D. Karst and Sinkholes  

1) Construction in Sinkhole Drainage Areas: The immediate area around a sinkhole should be 

disturbed as little as possible.  The use of mechanized equipment near the sinkhole should be 
avoided.  Sink areas are known to be unstable for construction.  Structures placed on soil 

foundations in sink areas may be subject to both settling and collapse of the sink.  Uncontrolled 

fill placement may present additional settlement hazards.  It shall be required that appropriate 
geotechnical studies be done and measures taken to insure structure foundations are designed to 

take into account potential sinkhole locations and instability.  Such studies shall account for 
potential foundation problems for both undisturbed sink areas and those previou sly filled by 

others. 

2) The floodplain line for a sinkhole is defined by the sinkhole lip elevation.  Therefore, the storage 
volume beneath this elevation is the sinkhole floodplain storage volume.  The pre-development 
floodplain storage volume must be preserved under post development conditions. If any fill is 
added in the floodplain outside the no -fill lines, compensating excavation in the floodplain shall 

be required. 

3) The no-fill line shall be established by the contour line or interpolated contour line fo r the 
elevation that defines 60% of the floodplain storage volume.  The area encompassed by this line 

shall be defined as a no-fill zone for all construction activities.  No construction fill will be allowed 
in this zone.  

E. Contaminated Sites  

Direct infiltr ation on a brownfield site may introduce additional pollutant loads to groundwater and nearby 

surface waters. Stormwater control measures can be designed to retain, treat and then release stormwater 

without allowing it to ever come in contact with contamin ated soils.  



  Chapter 3: Special Conditions and Constraints 

Stormwater Management Design Manual 3-3 

 

A key component of stormwater management on brownfield sites is the capture, treatment and storage of 

the stormwater, rather than complete infiltration. Most brownfields that have residual contamination require 
the use of a cap to prevent wate r from coming into contact with contaminated areas .  Buildings and other 

impervious surfaces can be strategically located to act as caps over areas with known contamination. Areas 
with fill caps can include soils and vegetation above the cap in the form of  stormwater control measures 

such as vegetated control measures (see Section 5). If fitted with an underdrain system to release treated 

stormwater without infiltration , these planted areas can safely allow filtration and evapot ranspiration of 
stormwater. Additional features such as impermeable liners or gravel filter blankets can be coupled with 

modified stormwater control measures that safely filter stormwater without exposing the water to 
contaminated soils.  

Green roofs are an ideal way to reduce the runoff from building roofs by encouraging evapotranspiration 
of rainwater. Another option for brownfield sites is the capture and reuse of stormwater for non -potable 

uses; this can include runoff storage in rain barrels for irriga tion of green roofs or landscaped areas, or in 

cisterns that store rainwater for toilet flushing and other uses.  
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4.  FLOW CONVEYANCE 
The purpose of this Chapter is to provide standards and criteria to ensure the safe and effective flow of 

storm water throu gh flow paths, treatment facilities and the physical storm drainage system in a manner 
consistent with protection of the public health, safety and welfare; the safety and function of properties, 

roads and improvements; and maintaining and improving water a nd environmental quality in the City of 
Dublin and its surface waters. Refer to Standard Drawings. 

A. Storm Sewers  

1) Public storm sewers shall be designed such that they do not surcharge from runoff caused by the 

5 year, 24 hour storm, and that the hydraulic gr ade line of the storm sewer stays below the 

gutter flow line of the overlying roadway, or below the top of drainage structures outside the 
roadway during a 10 year, 24 hour storm.  

2) Private storm sewers shall be designed such that they do not surcharge from runoff caused by 
the 2 year, 24 hour storm, and that the hydraulic grade line of the storm sewer stays below the 

gutter flow line of the overlying roadway, or below the top of drainage structures outside the 

roadway during a 5 year, 24 hour storm. The sys tem shall be designed to meet these 
requirements when conveying the flows from the contributory area within the proposed 

development and existing flows from offsite areas that are upstream from the development.  

3) Stormwater runoff from offsite areas that dis charge to or across a development site shall be 

conveyed through the stormwater facilities planned for the development site at their existing 
peak flow rates during each design storm.  No Stormwater Management Plan will be approved 

until it is demonstrated  that offsite runoff will be adequately conveyed through the development 

site in a manner that will not exacerbate upstream or downstream flooding and erosion.  

4) The minimum inside diameter of pipe to be used in public storm sewer systems is 12 inches. 

Smaller pipe sizes may be used in private systems, subject to the approval of the City Engineer. 

5) All storm sewers shall be designed and constructed to produce a minimum velocity of 3.0 feet per 

second (fps) when flowing full. The City Engineer may impose additi onal hydraulic design criteria 

for any storm sewer system or portion thereof designed at a supercritical slope and/or with a full -
flow velocity in excess of 10 fps. 

6) The outlet ends of all storm sewers shall be provided with sufficient energy dissipaters an d 
erosion protection.  See Standard Drawings for rock channel protection details; additional 

measures may be needed depending upon specific site conditions. 

7) The following maximum lengths of pipe shall be used when spacing access structures of any 
type:  

TABLE 4-1 STRUCTURE SPACING 
PIPE SIZE  STRUCTURE SPACING 

12 to 18 inches 300 feet 

24 to 36 inches 400 feet 

42 inches and larger 500 feet 

8) All storm sewer systems shall be designed taking into consideration the tailwater of the receiving 

facility or waterbody. The tailwater elevation used shall be based on the design storm frequency.  

9) The hydraulic grade line for the storm sewer system shall be computed with consideration for the 

design tailwater on the system def ined in the Stormwater Management Plan and the energy 
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losses associated with entrance into and exit from the system, friction through the system, and 

turbulence in the individual manholes, catch basins, and junctions within the system.  

10) The minimum cover for storm sewers within the right -of-way shall be one foot measured from 

the top outside of pipe to the bottom of underdrain at the back of curb. Should underdrains not 
be required, the minimum cover shall be one foot measured from the top outside of pipe to  the 

top of subgrade at the back of curb. Outside the street right -of-way, a minimum two feet of 

cover shall be provided measured from the top of finished ground surface to the top outside of 
pipe. 

11) All storm sewers shall be backfilled with Item 912 within the right -of-way and the area of 
influence of pedestrian paths, fire apparatus access roads, and maintenance berms.  All others 

area shall be backfilled with Item 911.  

12) The desired maximum distance for overland flow should be 300 feet before entering a stor m 

structure. 

13) The desired maximum overland drainage area tributary to the storm structure should be no 
greater than 1.5 acres.  

14) The maximum spacing of curb inlets shall not exceed 300 feet, or that spacing which shall permit 
a maximum permissible spread. Spread calculations shall be provided with all storm drainage 

calculations.  Maximum permissible spread is 6ô from edge of pavement for streets less than 28 

feet measured back to back of curb.  A 12-foot clear lane shall be maintained for streets wider 
than 28 feet.  A design storm of 5  years shall be used to determine allowable spread. 

15) Within a residential subdivision, catch basins shall be installed in the rear lots approximately 
every third lot.  The property shall be graded in such a way to provide that t he stormwater can 

reach the catch basin through a swale or another measure as approved by the City Engineer. 

16) The inverts of all curb and gutter inlets, manholes, catch basins, and other structures shall be 

formed and channelized. 

17) Storm sewer structures shall have grates that permit safe crossing by bicycles as approved by the 
City Engineer.  

18) In areas where public safety and welfare concerns (specifically with children) are an issue, the 
City Engineer may require that any storm sewer outlet greater than 18 i nches in diameter 

accessible from stormwater management facilities or watercourses shall be provided with safety 

grates, as approved by the City Engineer. See Standard Drawings. 

19) Headwalls shall be required at all storm sewer inlets or outlets to and from o pen channels or 

lakes unless otherwise approved by City Engineer.  

20) Stone and/or brick approved by the City Engineer shall be provided on all visible headwalls and 

concrete structures, unless this requirement is specifically waived as part of a Stormwater 

Management Plan.  See Standard Drawings. 

B. Culverts and Bridges  

1) Roadway stream crossings other than bridges shall be designed to convey the stream's flow for 
the 25-year, 24-hour storm, with a maximum headwater depth that does not cause flooding or 

significantly pressurize the culvert, as defined by the Ohio Department of Transportation.  
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2) The minimum inside diameter of pipes to be used for culvert installations under roadways shall 

be 12 inches. The minimum inside diameter of pipes to be used for driveway crossings shall be 
12 inches. 

3) The maximum slope allowable shall be a slope that produces a 10-fps velocity within the culvert 
barrel. Erosion protection and/or energy dissipaters shall be required to properly control entrance 

and outlet velocities. 

4) All culvert installations shall be designed with consideration for the tailwater of the receiving 
facility or waterbody.  The recurrence frequency of the tailwater elevation shall be the same as 

the culvert design storm frequency.  

5) The determination of the required siz e of a culvert installation can be accomplished by 

mathematical analysis or by the use of design nomographs. 

6) Headwalls shall be required at all culvert inlets or outlets to and from open channels or lakes. 

Stone and/or brick approved by the City Engineer shall be provided on all visible headwalls and 

concrete structures unless specifically waived as part of a Stormwater Management Plan.  See 
Standard Drawings. 

7) The minimum cover for culverts within the right -of-way shall be one foot measured from the top 
outside of pipe to the bottom of underdrain at the back of curb. Should underdrains not be 

required, the minimum cover shall be one foot measured from the top outside of pipe to the top 

of subgrade at the back of curb. Outside the street right -of-way, a minimum two feet of cover 
shall be provided measured from the top of finished ground surface to the top outside of pipe.  

The structural design of culverts and bridges shall be the same as that required by the Ohio 
Department of Transportation.  

8) Bridges shall be designed such that the hydraulic profile through a bridge shall be below the 
bottom chord of the bridge for either the 100 -year, 24-hour storm, or the peak 100 -year flood 

elevation, whichever is more restrictive.  

9) 100-year HGL:  The applicant shall demonstrate that the hydraulic grade line resulting from the 
100-year, 24-hour storm does not encroach on the roadway above the culvert or above the low 

chord of bridge.  The HGL shall be shown graphically on the storm sewer construction plans or 
on a tabulation spreadsheet. 

10) Velocities:  The applicant shall tabulate the culvert flow velocities, and demonstrate that the 

velocities do not exceed 10 feet per second within the culvert barrel.  

11) Tailwater and energy loss:  The applicant shall list all tailwater assumptions and their source for 

applicable design storm events, and the energy loss assumptions at the entrance/exit of the 
structure. 

C. Open Channels  

1) Where applicable, streams within the City shall be preserved and protected according to the 
criteria in § 53.200.  Requirements for increasing the conveyance capacity, repairing streambank 

erosion damage, restoring floodplain storage, and/or rehabilitating aquatic or riparian habitat 
shall be determined by the City Engineer based on the Stormwater Master Plan or other site-

specific criteria necessary to protect the public health, safety and welfare or to satisfy pertinent 
state and federal regulatory requirements.  
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2) Wherever possible, drainage tributary to streams, wetlands, lakes, and detention facilities shall 

be maintained by an open channel with landscaped banks designed to carry the 10-year, 24-hour 
stormwater runoff from upstream contributory areas. The City Engineer may increase the design 

storm as conditions require.  

3) Alterations to streams and other open channels within FEMA floodplains shall be designed 

according to the requirements of Chapter 151 of the Dublin City Code along with the 

requirements contained in this Chapter. All open channels shall be designed with one foot of 
freeboard above the design water surface elevation of the open channel flowing full.  

4) Flood relief channels shall be designed to convey the runoff from the 100 -year, 24-hour storm, 
such that a positive discharge of this runoff to an adequate receiving stream or conveyance 

system results without allowing this runoff to encroach into proposed or existing residential 
dwellings or places of business.  

5) Roadside ditches along existing roadways may be required to be enclosed if ODOT standards for 

safety and maintenance cannot be satisfied. 

6) Capacity:  The applicant shall demonstrate that the hydraulic grade line resulting from the 10 -

year, 24-hour storm does not rise to within one foot of the top of bank.  

7) 100-year HGL:  The applicant shall demonstrate that the water elevation resulting from the 100 -

year, 24-hour storm does not encroach into proposed or existing residential dwellings or places of 

business.  The flood elevation shall be shown on the Stormwater Management Plan and 
associated maps for the project.  
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5.  STORMWATER CONTROL MEASURES  
The purpose of this Chapter is to define the stormwater control measures recommended for use in the City 
of Dublin.  Design requirements for each stormwater control measure are presented in a  numbered 

guidance table with an accompanying figure.   It is intended that l andscape- or vegetation-based 

stormwater control measures, when designed in accordance with this Manual, be counted towards 
applicable landscaping requirements for quantity and spacing of plants under the provisions of the Bridge 

Street District and Sections § 153.130 - § 139 of the Code, recognizing that landscaping required for 
screening or installation of street trees [other than those in tree boxes per Section 4).d) below]  may require 

landscaped areas or measures in addition to those used for stormwater control . 

A. Common Elements  

While there are numerous variations and unique site-specific design elements for each stormwater control 

measure, several common elements exist that have been included in this section rather than repeated 
within each guidance table. These common elements include energy dissipation, underdrains, pedestrian 

areas, setbacks, outlets, and vector control considerations.  Note that the discussion of the common design 
elements covered in this section is not intended to be  comprehensive; the designer is expected to use 

sound engineering principles in the design of all elements of the stormwater control measures.  

1) Energy Dissipation 

Energy dissipation is expected to be incorporated at all inlets and outlets to prevent erosion, scour, or 

sloughing of the soil.  A typical method used to dissipate energy from water flow is constructing a layer 
of rock for the water to flow over.  The specified size, shape, and weight of the rock are a fun ction of 

the velocity of the water, the geometry of the protected channel or bank, and the magnitude of wave 

energy.  A geotextile blanket also must be placed beneath the rock. Only Rock Type or Riprap Type C 
or D shall be used within channels.  See Standard Drawings.  Forebays also may be used for energy 

dissipation as well as settling out sediment particles. A hard bottom surface is recommended for 
forebays.   

2) Underdrains 

Underdrains shall be a minimum of 6-inch Schedule 40 or SDR 35 smooth wall PVC pipe.  Collection 
laterals shall be placed no greater than 10 feet on center with a minimum of 2 pipes for a given 

collection system.  A minimum of 4 rows of 3/8 -inch perforations shall be provided around the diameter 
of the pipe and the perforations shall be p laced 6 inches on center within each row for the entire length 

of the drainage lateral.  The underdrains shall be protected from blockage by including a filtering device. 
A fine aggregate filter layer is preferred over a filter fabric.  A cleanout location  shall be included and 

specified at the terminal ends of underdrains, or another appropriate interval in the case of linear 

stormwater control measures.  Designers are encouraged to incorporate a valve at the underdrain 
outlet that may be opened for overfl ow and closed to promote greater infiltration and 

evapotranspiration from the stormwater control measure.  

3) Pedestrian Areas 

Care should be taken when designing near pedestrian access points so that pedestrians are able to 

safely exit from a vehicle onto a l evel surface without risking a large drop , or stepping into water .  
Designers are to include a 1.5- to 2-foot safety zone between sloped or uneven surfaces and pedestrian 

access points, such as sidewalks and curbside parking.  Vehicle car doors must be able to be opened.   

4) Siting of Stormwater Control Measures 

Required setback distances of stormwater control measures from buildings, property lines and other 
site features are noted within each stormwater control measure guidance table. For stormwater control 

measures other than the retention basin, pocket wetland, stormwater wetland , rain barrel, and cistern  
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(SCMs which retain water), it is assumed that the entire facility (surface and subsurface) drains within 

72 hours.  Exceptions to the required distances are allowed only with approval by the City Engineer as 
part of a Stormwater Management Plan. 

5) Outlet 

The outlet to a stormwater control measure shall be designed to meet the hydraulic requirements and 

minimize vandalism, clogging from trash and debris, and the need for maintenance.  Access for 

maintenance shall be provided.  The outlet shall connect to the storm drainage system.  Stormwater 
control measure outlet design should consider the characteristics of the contributing drainage area and 

the anticipated quantity and type of trash and debris.  See Standard Drawings for details. 

6) Vector Control Considerations 

a) Mosquitoes 

Stormwater control measures that are designed to temporarily hold water shall drain within 72 

hours to prevent the establishment of mosquit o colonies.  Rain barrels and cisterns shall be covered 

and include appropriate screens and other features to prevent the entrance of mosquitoes.  

b) Goose Population 

Canada Geese are attracted to well-trimmed, urban lawns and shallow ponds where they can 
browse and roost without fear of predators. To deter geese, basins with a permanent pool shall be 

constructed with a perimeter buffer incorporating naturalized plantings. Turfgrass and rock edging 

in and around these stormwater control measures are not allowe d, not only to discourage nuisance 
waterfowl but also to enhance the habitat value of these practices.   

7) Naturalized Plantings 

Naturalized plantings are encouraged to be incorporated into the design of all stormwater control 

measures involving vegetation.     

8) Construction Staging for Vegetated Stormwater Control Measures 

The use of vegetation and soil-based treatment systems as outlined in this Chapter requires careful 

attention to construction staging and phasing.  Protection of soils from compaction and d isturbance 
during site preparation and construction, soil amendment, the installation of soil and filter media, and 

the timing, placement and techniques used in planting, all affect the ultimate efficacy of these 
stormwater control measures.  Therefore a construction and phasing plan must be included in the 

Stormwater Management Plan for all vegetated stormwater control measures to ensure proper 

construction, function, and treatment.  
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B. Stormwater Control Measure Design Guidance  

 

This section is intended to provide guidance for the design of stormwater control measures. A brief 

description is provided of each stormwater control measure accompanied by a design guidance table and 
a diagram. The guidance tables and diagrams follow at the end of this chapter.  

1) Rainwater Harvesting (Guidance 1 and 2) 

Rainwater harvesting is the practice of collecting rainwater and re -using it for purposes such as 

irrigation and non-potable building uses.  With regard to stormwater, the Cityôs standard does not allow 

rainwater harvesting systems to be used to meet stormwater requirements.  However, rainwater 
harvesting is encouraged as a water conservation and efficiency practice.   

Two rainwater harvesting systems are addressed in this Chapter: rain barrels and cisterns.  A rain 
barrel is an above-ground prefabricated storage receptacle with an automatic overflow diversion system 

that collects and stores stormwater runoff from the roof of a structure that would have been otherwise 

routed into a storm drain.  A cistern is an undergroun d storage component of a rainwater harvesting 
system, and is typically larger than 80 gallons.  

Pretreatment of rainwater prior to entering a storage tank is necessary to keep debris, particularly leaf 
litter, out of the rainwater harvesting system. Typical ly this is some type of leaf screen along the gutter 

or in the downspout.  Regular cleaning of these devices is needed to prevent clogging and the buildup 
of bacteria housed in the leaf decay. It is also recommended that a first -flush diverter be installed to 

divert the first flow of water, which is typically laden with dust, leaves, twigs, insect bodies, animal 

feces, and pesticides, to a planted area. Care should be taken to ensure compliance with any potentially 
applicable plumbing and building codes. 

2) Filter Strip (Guidance 3) 

Filter strips are bands of dense, permanent vegetation with a uniform slope, primarily designed to 

provide water quality pretreatment between a runoff source (i.e., impervious area) and another 

stormwater control measure.  The inflow source for a filter strip must be conveyed as sheet flow. 
Typically this is accomplished by installing a level spreader system immediately upstream of the filter 

strip.  Filter strips are well suited for treating runoff from roads, parking lots, and disc onnected 
downspouts. They may also be used along streams to treat agricultural runoff and may be referred to 

as buffer strips.  Filter strips provide water quality improvement primarily through vegetative filtering 
and infiltration. Reductions in runoff vo lume from small storms can be achieved if the soils are 

sufficiently pervious, sheet flow is maintained along the entire length and width of the strip, and contact 

time is long enough for infiltration to occur.  

3) Media Filter (Guidance 4) 

A media filter preceded by a settling basin is a treatment system that is used to remove particulates 
and solids from stormwater runoff through settling and filtering. The system may be constructed 

underground in a concrete vault or above ground using earthen berms.  Stormw ater diverted to the 

system travels through a settling basin, across a level spreader, and into the media filter. Media is 
typically sand, peat, or other amended soil. Often, the water quality volume of runoff is temporarily 

stored above the filter bed.  Once the stormwater flows through the filter, it can infiltrate into the native 
soils or be collected in an underdrain.  

4) Vegetated Stormwater Control Measures  

The vegetated stormwater control measures include traditional bioretention, bioretention swale, pl anter 
box, tree box, and bioretention curb extension. All are included in this category because they use 

vegetation as an integral part of the system design.  It is expected that the growing layer depth for 
these facilities be tailored to meet the needs of  the selected vegetation with a minimum depth of 12 

inches.  
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a) Traditional Bioretention (Guidance 5) 

Traditional bioretention describes a shallow stormwater basin or landscaped area that utilizes a soil 

media and vegetation to capture and treat runoff. It m ay also be referred to as a rain garden.  
There are numerous design applications for bioretention. These include use on single-family 

residential lots, on commercial/industrial sites, as off -line facilities adjacent to parking lots, and 

along highways and roads.  Bioretention areas are designed primarily for the removal of stormwater 
pollutants from runoff.  These facilities may sometimes be used to partially or completely meet 

quantity control requirements from smaller tributary areas.  

b) Bioretention Swale (Guidance 6) 

A bioretention swale is a modified swale that uses a soil media to improve water quality, reduce 
the runoff volume, and modulate the peak runoff rate  while also providing conveyance of excess 

runoff .  Bioretention swales are well suited for use within the rights -of-way of linear transportation 

corridors. They perform the same functions as grassed swales by serving as a conveyance structure 
and filtering and infiltrating runoff, but because soil media is used, they provide enhanced 

infiltration,  water retention, and pollutant removal.  Bioretention swales may be used in conjunction 
with pretreatment control measures such as filter strips or other sediment capturing devices to 

prevent sediment from accumulating in the swale.  

c) Planter Box (Guidance 7) 

A planter box is a variation of traditional bioretention.  It performs the same function but is 

contained within a concrete box which allows it to be incorporated into tight areas such as along a 
street corridor or attached to a building along the foun dation.  Planter boxes are often categorized 

either as flow-through planter boxes or infiltrating planter boxes. Infiltrating planter boxes have an 
open bottom to allow infiltration into the underlying soils. Flow -through planter boxes are 

completely lined and have an underdrain system to convey flow that is not taken up by plants to 

areas that are appropriate for drainage, typically away from building foundations.  

d) Tree Box (Guidance 8) 

Tree boxes are urban applications of bioretention systems using the water-uptake benefits of a 
tree.  They are generally installed along street corridors with curb inlets.  Tree boxes have the 

ability to be incorporated immediately adjacent to street and sidewalks with the use of a structural 

soil, modular suspended pavement, or underground retaining wall to keep uncompacted soil in its 
place.  The uncompacted media allows urban trees to thrive, providing shade and an extensive 

root system for water uptake.  For low to moderate flows, stormwat er enters through the tree box  
inlet and filters through the soil.  For high flows, stormwater  will bypass the tree box if it is full and 

flow directly to the downstream curb inlet.  

e) Bioretention Curb Extension (Guidance 9) 

A bioretention curb extension is another variation of traditional b ioretention.  It performs the same 

function as traditional bioretention but is contained at least partially within a curb, usually within a 
street corridor or in a parking lot. Unlike a planter box, curb extensions do not have retaining walls, 

and therefore comparatively require more space.  

5) Permeable Pavements (Guidance 10) 

Permeable pavements contain small voids that allow stormwater to drain through the pavement to an 

aggregate reservoir and then either infiltrate into the soil , or flow through an underd rain to the storm 
drain network. Permeable pavement includes permeable concrete, permeable asphalt, interlocking 

concrete pavers, concrete grid pavers, and plastic grid pavers.   
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Permeable pavement is typically used to replace traditional impervious pavement for most pedestrian 

and vehicular applications except high-volume/high-speed roadways. Permeable pavements have been 
used successfully in pedestrian walkways, sidewalks, driveways, parking lots, and low-volume 

roadways. Several design options are available for using permeable pavements to intercept, contain, 
filter, and where appropriate infiltrate stormwater on site. Permeable pavements can be installed across 

an entire street width or an entire parking area . Alternatively, they can be installed in combination with 

impermeable pavements to infiltrate runoff;  several applications use permeable pavement in parking 
lot lanes or parking stalls to treat runoff from adjacent impermeable pavements. 

6) Green Roof (Guidance 11) 

Green roofs are used to introduce vegetation onto sections of roof to reduce imperviousness and absorb 

and filter  rainfall. Green roofs consist of a layer of soil media and vegetation that filter, absorb, and 
retain/detain th e rain that falls upon them . Rainfall that infiltrates into the green roof is lost to 

evaporation or transpiration by plants, or, once the soil has become saturated, percolates through to 

the drainage system and is discharged through the roof downspouts.  Green roofs may cover large 
sections of a roof while maintaining access for utilities, maintenance, or recreation . Green roofs are 

most often applied to buildings with  flat roofs, but can be installed on  roofs with slopes with the use of 
mesh, stabilization panels, or battens.  

7)  Basins  

The term ñbasinsò includes pocket wetland, retention basin (wet pond), stormwater wetland, and dry 
extended detention. Common elements of these basins are the inclusion of a forebay and micropool to 

help settle out sediment.  The basin inlet discharges into the forebay while the micropool is used before 
water leaves the basin through the outlet.  

a) Pocket Wetland (Guidance 12) 

Pocket wetlands are small constructed shallow marsh systems designed and placed to use the 

natural processes of wetland vegetation, soils, and their associated biological activity to provide 

treatment for stormwater runoff.  As engineered facilities, stormwater wetlands have less 
biodiversity than natural wetlands but still require a base flow to support the aquatic vegetation 

present. Pocket wetlands rely on a high groundwater table to provide a perennial base flow.  

Pollutant removal in these systems occurs through the settling of larger solids and coarse organic 

material and also by uptake in the aquatic vegetation. Wetlands can also be designed to remove 

ammonia through ni trification/denitrification processes, which may be particularly useful in 
agricultural settings. Wetlands can be used to enhance the aesthetics of a site and to increase the 

available habitat.   

b) Retention Basin (Guidance 13) 

Retention basins are large facilities designed with a permanent pool of water plus additional storage 

above the level of the permanent pool.  During a storm event, water enters the basin and is stored 
temporarily as it is slowly released to the storm drain network.  A safety bench and planted aquatic 

bench are required around the perimeter of the wet pool. The presence of a mechanical aerator, 
such as a fountain in the middle of the pond, may be used to make the site more attractive, deter 

the growth of unwanted vegetation, and make the  habitat more suitable for fish.   

c) Stormwater Wetland (Guidance 14) 

Stormwater wetlands have a similar design and function as a pocket wetland but they depend on 

flow from the contributing drainage area rather than groundwater flow  as their base flow source.  
Because of this, they tend to require large contributing drainage areas to obtain adequate base 

flow to function well.  
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d) Extended Dry Detention (Guidance 15) 

Extended dry detention basins are large facilities designed without a permanent pool of water.  The 
outlets are designed such that stormwater runoff is detained for a period of time, typically 24 hours 

to 72 hours.  The temporary storage allows sediment to settle out; overall, however, extended dry 
detention basins are minimally effective in removing  pollutants compared to other stormwater 

control measures.  

8) Underground Retention/Detention (Guidance 16) 

Underground retention/detention achieves the capture and temporary storage of stormwater collected 

from the tributary drainage area. Curb inlets or su rface drains lead stormwater to underground vaults 
or systems of large diameter interconnected storage pipes. The stormwater is then released directly 

through an outlet pipe back into a stormwater drainage system or allowed to infiltrate to the 
groundwater table.  The outlet system is designed to meet the quantity control requirements.  

Underground retention/detention should not be expected to substantially improve water quality  unless 

preceded by a pretreatment practice such as a swale or prefabricated device. Underground 
retention/detention may be useful for developments where land availability and land costs predicate 

against the development of surface stormwater control measures and in retrofit and redevelopment 
settings.  Pretreatment is crucial for min imizing maintenance of the storage unit and should be designed 

to remove sediment, floatables, and oils if prevalent in the drainage area .  Where an opening is provided 

that could allow the entry of personnel, the opening  shall be marked, ñDANGER- CONFINED SPACEò. 

9)  Prefabricated Devices  

Proprietary devices typically consist of catch basin controls or stand-alone vaults that prevent sediment, 
oils, floatable trash, and debris from being transmitted through the collection  system.  For instance, 

several catch basin insert devices are available that use screens, baffles, filter fabrics, and absorbents 
to capture and retain pollutants within the catch basin. Oil -water separators, sedimentation tanks, gross 

solids removal screens, and hydrodynamic separators (flow-through devices with a settling or 

separation unit) are examples of proprietary devices that can be used to remove sediments and other 
stormwater pollutants. A variety of devices and manufacturers exist, and new products are continuously 

emerging.  

The use of prefabricated devices, other than for retrofit or redevelopment situations where site 

limitations limit the use of other stormwater control measures, generally is discouraged.  Proprietary 

devices are recommended to be used in conjunction with other control measures as part of a 
stormwater treatment train. However, these contro ls are generally considered pretreatment devices, 

as they typically provide limited treatment when compared to other control measures. 

10) Other Approved Stormwater Control Measures 

Other stormwater control measures may be recommended to satisfy stormwater management 

requirements if the Stormwater Management Plan for the site demonstrates to the satisfaction of the 
City Engineer that these stormwater control measures achieve effluent quality and runoff volume 

reduction equivalent to recommended stormwater control measures, and can be adequately 
maintained.   
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Guidance (1) Rain Barrel  

  

1. Siting Setbacks   

Pavement                No requirement 

Building                   

Ò 1 feet; side or rear of 
building; if visible from 
street, it must be screened 
with landscaping to the 
top 

Property lines/ROW    Ó 3 feet 

Groundwater/Karst/ 
Bedrock 

Bottom of practice to be Ó 
2 feet above to prevent 
buoyancy 

Septic System/Wells No requirement 

2. Volume   

Surface Area No requirement 

Dimensions                 
Ò 6 feet above grade 
including any supporting 
frame 

Bottom slope            Not applicable 

Side slopes              Not applicable 

Freeboard               No requirement 

3. Vertical Component 

Storage                   Ò 80 gallons 

Growing Layer         Not applicable 

Filter Layer              Not applicable 

Drainage Layer        Not applicable 

Native Material         Not applicable 

4. Drainage   

Inlet                             

One or more downspouts 
from roof drainage only; 
No materials treated with 
fungicides or herbicides 

Underdrain                Not applicable 

Outlet                          No requirement  

Overflow                        

Required; Must be directed 
away from the building 
foundation; Must not 
cause excessive erosion or 
water damage, or must be 
diverted to the public 
storm sewer or other 
approved location 

Evapotranspiration   No requirement 

Infiltration  No requirement 

Dewatering No requirement 

5. Composition   

Surface Treatment    Not applicable 

Vegetation 
Not applicable 

Soil Media Not applicable 

Side Slopes Not applicable 

Mulch Not applicable 

6. Pollutant   

Pretreatment           

Must include a debris 
excluder prior to entering 
the storage tank  

Sediment Storage No requirement 

7. Maintenance   

Access                    
Rain barrels shall be covered and 
protected from unintentional entry 
by humans, vermin, or insects 

Requirements 

1) Harvested rainwater may only be 
used for irrigation and water 
features;  
2) Drain and thoroughly clean at 
least once annually to avoid freezing 
in winter temperatures;  
3) Rain barrels are not permitted as 
water quality controls  

Aesthetics 

1) Plastic rain barrels must be 
neutral in color, painted to match 
the body or trim color of the home 
or match as closely as possible the 
attached building. Any connector 
hoses from the downspout to the 
rain barrel must match the color of 
the downspout 
2) Rain barrels constructed of 
natural material or designed to 
appear similar to a wood barrel, 
planter, stone boulders, or similar 
may remain as constructed and are 
not required to match in color the 
attached building 

8. Calculations  None 

 
Notes:  Preferably located to the side or rear of 
residence.  No platform or raising structure is permitted 

to elevate the rain barrel forward of the residence  (§ 

153.071) Notes: There shall be no direct connection of 
any rainwater harvesting system and any domestic 
potable water system except when protected from 
cross-contamination in accordance with all applicable 
codes and requirements. 
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FIGURE 5-1  RAIN BARREL DIAGRA M 
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Guidance (2) Cistern  

  

1. Siting Setbacks   

Pavement                No requirement 

Building                   
Basement: Ó 10 feet  
No Basement: Ó 5 feet 

Property lines/ROW  Ó 3 feet 

Groundwater/Karst/ 
Bedrock 

Bottom of practice to be Ó 
2 feet above to prevent 
buoyancy 

Septic System/Wells No requirement 

2. Volume   

Surface Area No requirement 

Dimensions              
No requirement 

Bottom slope           Not applicable 

Side slopes              Not applicable 

Freeboard               No requirement 

3. Vertical Component 

Storage                   No requirement 

Growing Layer         Not applicable 

Filter Layer              Not applicable 

Drainage Layer        Not applicable 

Native Material            Not applicable 

4. Drainage   

Inlet                                 

Gutters and downspouts 
from roof drainage only; 
No materials treated with 
fungicides or herbicides 

Underdrain                     Not applicable 

Outlet                                 

Designed to meet 
hydraulic requirements; 
minimize vandalism and 
maintenance.  

Overflow                 

Required; Must be directed 
away from the building 
foundation; Must not 
cause excessive erosion or 
water damage, or must be 
diverted to the public 
storm sewer or other 
approved location 

Evapotranspiration   No requirement 

Infiltration  No requirement 

Dewatering No requirement 

5. Composition   

Surface Treatment    Not applicable 

Vegetation 
Not applicable 

Soil Media Not applicable 

Side Slopes Not applicable 

Mulch Not applicable 

6. Pollutant   

Pretreatment                

Must include a debris 
excluder prior to entering 
the storage tank 

Sediment Storage No requirement 

7. Maintenance   

Access 

Able to be accessed by a 
vehicle; Cisterns shall 
include manhole risers a 
minimum of 8 inches 
above surrounding grade; 
Cisterns shall be covered 
and protected from 
unintentional entry by 
humans, vermin, or 
insects;  Manhole covers 
shall be provided and shall 
be secured and locked to 
prevent tampering; Where 
an opening is provided 
that could allow the entry 
of personnel, the opening 
shall be marked, 
ñDANGER- CONFINED 
SPACEò. 

Requirements 

1) Harvested rainwater 
may only be used for 
irrigation and water 
features.  Other usages 
may be allowed with City 
approval  
2) Maintenance Plan shall 
be submitted w/ 
Stormwater Mgmt. Plan; 
3) Cisterns are not 
permitted as water quality 
controls without  prior 
approval from City 
Engineer 

8. Calculations None 

 
Notes: There shall be no direct connection of any 
rainwater harvesting system and any domestic potable 
water system except when protected from cross-
contamination in accordance with all applicable codes 
and requirements. 
 
Only below-grade cisterns are permitted. 
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FIGURE 5-2 CISTERN DIAGRAM  
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Guidance (3) Filter Strip  

  

1. Siting Setbacks   

Pavement                 
 
No requirement  

Building                   
Basement: Ó 10 feet  
No Basement: Ó 5 feet  

Property lines/ROW  Ó 2 feet / Ó0 feet 

Groundwater/Karst/ 
Bedrock 

Bottom of practice to be 
Ó2 feet above or use liner 

Septic System/Wells Ó 50 feet /  Ó 100 feet 

2. Volume   

Surface Area No requirement 

Dimensions              

Minimum length of 30  
feet; Length must be less 
than that at which sheet 
flow concentrates; 
Depends on surface slope; 
Width is 10 to 100 feet  

Surface slope           

Filter Strip (longitudinal): 
1% to 5%  
Blind Swale/Level 
Spreader: 0% 

Side slopes              Not applicable 

Freeboard               Not applicable 

3. Vertical Component 

Surface Storage       Depth of flow Ò 3 inches 

Growing Layer         Ó 6 inches of soil media 

Filter Layer              Not applicable 

Drainage Layer        Not applicable 

Native Material         

Conduct soil analysis to 
determine if it is suitable 
soil media 

4. Drainage   

Inlet                         
Blind swale and level 
spreader required  

Underdrain                   
Beneath blind swale; Drain 
to bypass 

Outlet                                            
Catch basin, swale; 
receiving stream 

Overflow                 
High flow bypass upstream 
of blind swale  

Evapotranspiration   No requirement 

Infiltration  
For BSD exemption areas, 
meet groundwater 
recharge requirement 

Dewatering Ó 24 hours  
 
 

5. Composition   

Surface Treatment    

Dense vegetation; able to 
withstand relatively high 
velocity flows and both 
wet and dry conditions; 
usually kept as lawn, 3 to 
4 inches in height 

Vegetation 
Required 

Soil Media 
Must be able to sustain a 
grass cover and allow 
some infiltration  

Side slopes Not applicable 

6. Pollutant   

Pretreatment                 
Sediment forebay or 
Riprap-lined blind swale  

Sediment Storage Not applicable 

7. Maintenance   

Access 
Able to be accessed by a 
vehicle 

Requirements 

Designed and maintained 
to improve water quality; 
Maintenance Plan shall be 
submitted w/ Stormwater 
Management Plan 

8. Calculations 

Convey Water Quality Vol. (WQv) Hydrograph:  

WQv = Rv * P * A / 12  

 
where: 
 

WQv = water quality volume in ac re-feet 

Rv = the volumetric runoff coefficient calculated using 

equation 2 
P = 0.9 inch precipitation depth  
A = area draining into the BMP in acres 
 

Rv = 0.05 + 0.9i                 (Equation 2)  

 
where i = fraction of post -construction impervious 
surface 
  
 

Determine Design Flow Depth (Ò 1.5 inches): 
 
Hydrograph Duration = 2 hours  
Hydrograph Intensity (in/hr) = WQv*6/A  
Design Peak Flow Rate =  Use Rational Formula Method 
Geometry = Use Manningôs Equation to demonstrate 
that the flow depth is Ò 1.5 inches while conveying the 
WQv hydrograph. 
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Photo Source:  NCDENR Stormwater BMP Manual 

FIGURE 5-3  FILTER STRIP DIAGR AM






















































































































